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| | yee ORD completed ten years of water fluoridation on June 20th, 1955. 

The decision to undertake fluoridation was made by the City Council in 
1944 after two years of public discussion had resulted in wide-spread accept- 
ance of the relationship between fluorine and tooth decay. The epoch-making 
studies of Trendley Dean and his co-workers (1) were endorsed at a time 
when this newer knowledge had nowhere been harnessed to the service of 
public health. 

With the benefit of hindsight, it is now apparent that the Brantford City 
Council of 1944 made three decisions of public health importance to the future 
welfare of the city. 

They decided to halt the high rate of destruction of human teeth, from 
which Brantford had suffered since it was a hamlet; that the rate of tooth de- 
struction in 1955 among permanent resident school children should be less 
than half it was in 1944 and that when the children of to-day became the 
adults of tomorrow, they should continue to enjoy a lessened incidence of 
dental caries (2). 

Brantford undertook its study of water fluoridation within its own limited 
resources and without benefit of a suitable control city. The Department of 
National Health and Welfare came to the scientific rescue of the project early 
in 1948 and began its own parallel and independent studies, using Brantford 
as the pilot city and Sarnia and Stratford as two controls (3). 

The appended report is therefore the result of local studies contrasting 
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dental conditions disclosed by two preliminary dental surveys made in the 
early months of 1944 and 1945 with those existing at the end of 1955. 

Altogether, twelve annual dental surveys have been made by the same 
dentist involving 56,347 dental examinations of Brantford School children. 
The first published report on the Brantford Study was made in 1951 (4), the 
second in 1954 (5). This is the third and final report on local studies of water 
fluoridation in Brantford. 

Fluoridation of public water supplies, as a public health procedure, might 
not have been introduced if Dr. Frederick S. McKay (6) had not displayed 
an insatiable curiosity for more than 25 years (1906-1931) as to the cause of 
mottled enamel (7) (8). His researches led to the fluorine-dental caries hypo- 
thesis, namely; that certain amounts of fluorides are necessary in order that 
human teeth shall not decay. 

Ten years study of water fluoridation in the United States and Canada has 
elevated this hypothesis to the status of a natural law, which Aristotle defined 
as “that which has the same authority everywhere, and is independent of 
opinion.” 

The safety of fluoridation as a public health procedure is beyond question. 
Brantford’s freedom from systemic effects, adverse or otherwise, has been the 
experience of many cities including Grand Rapids, Michigan, Newburgh, New 
York, and Sheboygan, Wisconsin. Long term studies have likewise demon- 
strated that communities with a naturally high and slightly excessive fluorine 
content in the public water supply enjoy reduced dental caries with complete 
safety (9). 

Water Works Aspect 


Ten years experience in the fluoridation of the municipal water supply by 
means of sodium fluoride, and eight months by means of sodium silicofluoride 
has clearly shown this operation to be simple and easily controlled (10) (11). 

Since, with two minor exceptions (12), the fluorides do not react with the 
other necessary water works chemicals or with any of the naturally occurring 
minerals, the entire subject can be reduced to a simple specific statement: 
“Fluoridation is a purely mechanical act of dissolving a known amount of 
fluorine-containing chemical into a known volume of water and ensuring that 
it is uniformly distributed therein”. 

The application of fluoridation imposes no novelty in water works operation 
since it differs very little from other chemical applications in water works 
practice which have long been recognized as standard, and it is a fact that the 
control procedures, calibration and machinery are identical with, and stem 
from the older concepts of chemical application to water (13) (14) (15). 

Currently (1955), the Brantford Filtration Plant averages a daily pumpage 
of six million Imperial gallons, serving a water population of some 50,000. The 
initial and present installation for fluoridation cost approximately $500 and the 
repairs, maintenance, and operation have been negligible. The annual per 
capita cost for the chemical required has been in the order of 9 to 14 cents. 


The accompanying tables summarize the changes in dental caries experience 
1944-1955. 
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TABLE I 


BRANTFORD SCHOOL CHILDREN WITH TEETH FREE FROM DECAY EXPRESSED AS YEARLY 
PERCENTAGES 
1944-1955 














Year Number of Pupils Having Teeth Free from Decay 
Pre-Fluoridation Number Percentage 
1944 2,741 142 5.18 
Post-Fluoridation 
1946 2,787 200 7.17 
1947 2,751 254 9.23 
1948 2,863 356 12.44 
1949 2,870 398 13.87 
1950 2,873 449 15.63 
1951 2,906 464 15.97 
1952 3,114 593 19.04 
1953 3,385 693 20.47 
1954 3,479 757 21.76 
1955 3,537 772 21.83 





TABLE II 


DENTAL CARIES EXPERIENCE (DEF AND DMF) OBSERVED IN BRANTFORD, ONTARIO IN 
CHILDREN OF CONTINUOUS RESIDENCE PRIOR TO AND TEN YEARS AFTER FLUORIDATION 


| . Examinations in 1944-45 (Pre-Fluoridation) 
No. of Teeth 




















Nits | No. of Child Showing caries experience 
(N) Deciduous Perm. def per Child DMF per Child 
(def)* (DMF)t (def +N) (DMF +N) 
5 358 1793 5.64 
6 556 3692 223 6.64 .40 
7 616}. 4177 1023 6.78 1.66 
8 614 }2 3931 1499 6.40 2.44 
9 608 | °° 3403 1936 5.60 3.18 
10 & | 565 2119 2148 3.75 3.80 
11 2 4 604 | 1054 2829 1.75 4.68 
12 658 4151 6.31 
13 531 4132 7.78 
14 307 2639 8.60 
15 & 16 105 1044 9.94 
Total 5482 20,169 21,624 5.20 4.19 


*def - Deciduous teeth only - Decayed, extraction indicated and filled. 
TDMF - Permanent teeth only - Decayed, missing and filled. 
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TABLE III 
DENTAL CARIES EXPERIENCE (def-DMF) EXAMINATIONS IN 1955, AFTER1O YEARS OF 
FLUORIDATION 
Percentage Reduction 
No. Child No. Teeth Showing def per DMF per 1955 prevalence 
Examined caries Experience Child Child compared with 
(N) —_.-- (def +N) (DMF+N) | Pre-Fluoridation Rates 
Deciduous Perm. SS 
Age (def) (DMF) Deciduous Perm. 
(def) % (DMF)% 
5 404 1053 2.61 53.7 
6 485 1399 78 2.88 16 56.6 60.0 
7 448 | 1474 247 3.29 .55 51.5 66.8 
8 483 +33 1749 547 3.62 1.13 43.4 53.7 
9 , | 423 |S 1574 724 3.72 3.71 33.6 46.2 
10 #)301 763 664 2.53 2.21 32.5 41.3 
11 &%&) 280 499 796 1.78 2.84 +1.70 39.3 
12 336 1110 3.30 47.7 
13 247 1116 4.52 41.9 
14 93 515 5.54 35.6 
15, 16 | 37 241 6.51 34.5 
Total 3537 8511 6038 3.01 1.93 42.1* 53. 9T 


*For 3,881 children examined in 1944-1945, and 2,824 examined in 1088 reap through 11. 


tFor 5,164 children examined in 1944-1945, and 3,133 examined in 1955, ag 


through 16. 


*def - Deciduous teeth only - decayed, extraction indicated and filled. 
TDMF - Permanent teeth only - Decayed, missing and filled. 
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Surface Film on Swimming Pools 


C. R. AMIES, M.D., M.R.C.P. (Lond.) 
Department of Bacteriology 
and Provincial Laboratory of Public Health 
University of Alberta, Edmonton 


A oem who have studied the problem of swimming pool sanitation are well 
aware of the many ways in which the water may become polluted. Both in 
Great Britain and in the United States there are officially sponsored publica- 
tions (1, 2) which provide information on this subject and describe methods 
of filtration and chlorination to ensure a constant supply of clean water free 
from harmful bacteria. There are, however, certain types of pollution which 
are not controlled by these methods. Samples of water, taken in the conven- 
tional manner one foot or more below the surface, may be accepted as repre- 
sentative of the main body of the water but they fail to disclose the conditions 
existing at the air-water interface. It is on the surface of the water that mucus 
and associated bacteria from the respiratory tract collect, and it is here also 
that sebaceous secretions, sun-tan oils and water-insoluble constituents of other 
cosmetic preparations tend to accumulate. The surface film thus produced 
must inevitably enter the mouth and nasal passages of the bather and in this 
manner infective agents may be transmitted from one person to another even 
though there is an effective concentration of chlorine in the water below. 

This concept of pollution from surface films is now being studied experi- 
mentally in this laboratory in order to assess its importance as a practical 
problem. The first step was to find some means of collecting samples of surface 
film in a quantitative manner. This was accomplished by making use of the 
properties of calcium alginate. A description of the technique and an account 
of the results so far obtained are here presented. 


PRELIMINARY OBSERVATIONS AND EXPERIMENTS 

Proteins, as is well known, have the property of spreading widely at an air- 
water interface, so forming monomolecular films. This subject has been studied 
extensively by Langmuir and his associates (3), Adam (4), and others. The 
physical chemistry of surface films in general is discussed at length in the 
monograph of Harkins (5). Salivary mucoprotein seems to have received little 
attention in this respect though its spreading properties, in the form of normal 
saliva, are readily demonstrated. A simple experiment will illustrate this 
phenomenon. 

A shallow dish or tray (size 24in.<18in. or larger) is cleaned thoroughly 
and filled with cold tap water. The surface of the water is skimmed with filter 
paper to remove any fatty material that may be present and is then lightly 
sprinkled with talc. This floats on the water and any movement of the surface 
is shown by a displacement of the powder. One drop (about 0.05 ml) of normal 
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human saliva is then carefully placed on the water surface by means of a 
capillary pipette. This amount of saliva contains about 0.1 mg of protein. The 
saliva immediately spreads over the surface, pushing the talc in front of it, so 
that a circular clear area about 20 cm in diameter is produced. This demarcates 
the area over which the saliva has spread. By following the methods described 
by Langmuir and Schaefer (6) it is possible to transfer portions of this film 
to microscope slides which have been “conditioned” by dipping them in a 
solution of thorium nitrate. When they have been dried, fixed and stained, these 
preparations show the presence of epithelial cells and bacteria which were 
embedded in the surface film. According to the thesis here developed, surface 
film on swimming pools is derived from the respiratory tract and skin of a 
large number of bathers: it will therefore consist of a mosaic of mucoprotein 
and fatty material with the associated bacteria distributed in a highly irregular 
fashion. This irregular distribution will be maintained because adjacent patches 
of the mosaic have little tendency to diffuse into each other on account of their 
physical nature. In the laboratory it was possible to construct models which 
demonstrated the formation of such mosaics. Concentrated solutions of haemo- 
globin (prepared from a heavy suspension of red blood cells) and saliva were 
carefully placed at separate sites on a clean water surface dusted with talc, 
using the large tray already described. The films were seen to spread and 
eventually intermingle but they maintained a thin barrier of talc particles 
between them. Dairy milk, castor oil and oil-in-water emulsions used as skin 
lotions further complicated the patterns. 

In another series of experiments interesting results were obtained by adding 
a known number of bacteria (Staph. albus or Escherichia coli) to the protein 
solutions before the latter were spread on the water. The number present at 
any particular site on the surface was then determined by removing a standard 
loopful of the surface fluid and plating appropriate dilutions of this sample 
on nutrient agar. It was found, as expected, that the number of bacteria in the 
sample decreased progressively as the distance from the centre of spreading 
increased. In theory this number should vary inversely as the square of the 
distance, but precise assays to establish this relationship were not attempted. 
It was difficult to prepare uniform suspensions of cultured bacteria in saliva. 
For most purposes equally informative experiments could be carried out with 
saliva alone, the normal bacterial flora being studied instead of deliberately 
added organisms. These experiments also served to demonstrate the rapidity 
with which bacteria are swept along by the radially spreading protein. Samples 
taken 5 cm below the surface of the spread film remained completely free of 
organisms for several hours. 

Early attempts to evolve quantitative methods for field work employed sterile 
filter paper discs or pieces of lens paper. These were supported on a wire grid 
and lowered to the surface of the swimming pool. The surface film was readily 
absorbed by the cellulose matrix and most of the bacteria present in the film 
were removed from an area corresponding to the surface area of the paper. The 
papers were drained of excess water, removed carefully to sterile petri dishes 
and in these transported to the laboratory. Nutrient agar or a selective medium, 
melted and cooled to 40°C was then poured over the papers to a depth of about 
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4 mm. Incubation of these submerged cultures produced isolated colonies 
provided that the bacterial content of the surface film was not great. Under 
these conditions, however, colonial morphology was very different from the 
normal and the method was abandoned as impracticable. A few experiments 
were carried out in which the entire filter paper was transferred to tubes or 
flasks of McConkey broth or brilliant green broth. The presence or absence of 
coliform organisms could thus be demonstrated. 

Removal of the surface film on discs of filter paper proved to be a satisfactory 
method of determining the amount of fatty material present. For this purpose 
the wet filter papers were dried and extracted with ether in a Soxhlet 
apparatus. The amount of ether-soluble material on a known surface area could 
then be calculated. 


The Properties of Alginates 


Alginic acid is a polymerized mannuronic acid extracted from seaweed 
(Laminaria cloustonii). In the seaweed this substance is present as the sodium 
salt, a colloidal sol. When the plant is damaged the exuding sap comes into 
contact with soluble calcium salts of the sea water and is immediately con- 
verted into an insoluble gel of calcium alginate. This seals off the damaged area 
and prevents further loss of sap. In the laboratory, calcium alginate can be dis- 
solved by solutions of sodium phosphate or citrate, when the sodium ions 
displace calcium ions and the sodium alginate sol is again formed. In the 
purified alginate preparations now commercially available* these properties are 
retained. The use of alginates as absorbable haemostatic dressings was intro- 
duced by Blaine (7, 8, 9); and later studies by Blaine and his associates (10, 
11) together with reports by independent workers (12, 13, 14) have de- 
monstrated the usefulness of these preparations in several different branches 
of surgery. Swabs tipped with alginate wool instead of the usual cotton 
material were employed by Higgins (15) to determine the number of bacteria 
present on eating utensils. This technique deserves a wider application. 

The problem of taking samples of swimming pool surface film was solved 
by the use of calcium alginate gauze,° a light, open-textured fabric recently 
introduced as a dressing for minor surgical conditions. This material is avail- 
able in pieces approximately 4 < 7 inches (weight 1.2 g) ready sterilized in 
envelopes. A piece of the gauze supported on a grid is lowered gently to the 
water surface. Wetting is instantaneous. The wet fabric is then transferred with 
aseptic technique to a tared jar containing 50 ml of 10% aqueous solution of 
sodium hexametaphosphate previously adjusted to pH 7.0 and sterilized by 
Seitz filtration. The solution should not be autoclaved because its solvent pro- 
perties for alginate are thereby impaired. In order to remove any chlorine 
carried over in the sample a small amount of sodium thiosulphate (0.1 ml of 
a 10% sterile solution) is added to the phosphate solution in the jar shortly 
before the test is carried out. The alginate dissolves readily leaving the bacteria 
and other insoluble materials uniformly suspended, while fatty material 


*These preparations are obtainable from the manufacturers, Medical Alginates, Ltd., 
Wadsworth Road, Perivale, Middlesex, England. 
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gradually collects at the surface, forming a visible layer if present in sufficient 
quantity. The amount of surface water collected is determined by a second 
weighing: the area of surface sampled is that of the piece of alginate gauze 
used for the test. From these data the depth of surface water removed can be 
readily calculated. In 100 separate samplings the average amount of water 
absorbed by a piece of gauze measuring 4X7 in. (17.3<9.7 cm) was 8.8 g. 
Assuming that only the water immediately below the fabric was taken up and 
none from the perimeter, this gives 0.5 mm as the average depth of surface 
water removed. The use of alginate gauze provides, therefore, a satisfactory 
sampling technique. The phosphate has no detrimental effect on bacteria and 
the protective colloid effect of the sodium alginate maintains their viability for 
several days at a temperature of 4°. Protozoa do not survive in this phosphate- 
alginate solution. 


Design of the Sampling Apparatus 

Preliminary experiments were carried out at a swimming pool when the 
bathing load was heavy. The alginate fabric was held between 2 pieces of 
phosphor-bronze wire gauze of % inch mesh, maintained in a horizontal plane 
by strong nylon threads passing from each corner of this metal grid to a ring 
attached to one end of a light wooden pole. The pole, with the grid slung from 
it in this manner, was lowered gently until the alginate fabric touched the 
water surface some distance from the edge of the pool and, preferably, in the 
near vicinity of a group of bathers. It was found, however, that a simple sup- 
porting grid of this type was not completely satisfactory. Turbulence of the 
water created by the swimmers would momentarily submerge the alginate 
fabric, while waves washing over its surface seemed likely to remove the film 
already adsorbed to it. The apparatus was accordingly re-designed. A light 
transparent plastic box, size 842% inches high (normally used in domestic 
refrigerators for storing butter), was obtained and the bottom of the box was 
carefully removed. A grid to support the alginate fabric was made with nylon 
thread (fisherman’s leader material) strung from one side of the box to the 
other, so as to lie in a horizontal plane about 1% inches from the top. Nylon 
threads were attached to each corner of the box: these were passed through 
holes drilled near the corresponding corners of the lightly fitting lid of the box 
and were then tied to a ring fixed to a pole as before described. The apparatus 
(Fig. 1) was lowered gently to the water surface until the alginate gauze 
resting on the grid became wet. The walls of the box effectively damped down 
the water movements and the wetting of the fabric could be seen without 
difficulty. 

In each of the experiments carried out in this manner 6 samples of surface 
water were taken—2 at the shallow end of the pool, 2 at the deep end, and 2 
midway between these sites. On returning to the laboratory the jars containing 
the dissolved alginate were re-weighed and more phosphate solution was 
added to give a 1 in 10 dilution of the swimming pool water. The contents of 
each jar was then sown on blood-agar and McConkey agar plates, using 5 
aliquots each of 0.1 ml, equivalent to 0.01 ml of swimming pool water, spread 
on 5 separate plates of each medium. After incubation at 37°C for 24 and 
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Fic. 1.—Sampling apparatus of transparent plastic material with grid for supporting the 
alginate fabric. For description see text. 


48 hours the number of colonies on each plate was counted and subcultures on 
other media were made for further identification. Thus, each experiment in- 
volved the preparation and study of 60 plate cultures. In addition, each experi- 
ment included a full bacteriological examination of 2 specimens taken one 
foot below the surface of the water at the shallow and deep ends of the pool. 
The pH of the water and its chlorine content were determined at the time of 
sampling. 


RESULTs OF THE FIELD EXPERIMENTS 


The field experiments were carried out at 3 public open-air swimming pools 
in Edmonton during the summer of 1954 and, more intensively, at one of these 
pools during the following summer 1955. Each pool measured approximately 
105 ft by 35 ft, with a sloping bottom providing a depth of 2% ft at the shallow 
end and 7% ft at the deep end. The capacity when full was 137,500 gallons. At 
the beginning of each season the pools were filled with water from the city 
supply, a filtered and chlorinated water of high purity obtained from the North 
Saskatchewan River. After this, the purity of the water was maintained by 
continuous filtration and chlorination, fresh water being added only to make up 
for losses by evaporation and run-off from the platforms. Routine bacterio- 
logical tests of each pool had been done for many years and the results of these 
were available for study. Although there was some variation in the bacterial 
counts from week to week the data showed the same characteristics each year. 
From the opening of the pools in May until the middle of July the plate counts 
(number of colonies developing on nutrient agar at 37°C) remained low. From 
the end of July until the time of closing in early September the total counts 
were considerably higher and typical Escherichia coli was sometimes found in 
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TABLE I 


BACTERIA PRESENT ON THE SURFACE OF A SWIMMING POOL COMPARED WITH 
BACTERIA FounpD ONE Foor (30 cm.) BELOW THE SURFACE 





Number of bacteria per ml. of surface water: samples 


Site of collected on alginate gauze 
collection ————n————aa__.__—= 
Cultures on blood agar Cultures on McConkey agar 
Shallow end 1 Staph. albus 140 0 
Staph. citreus 40 
Shallow end 2 Staph. albus 100 0 
Staph. citreus 20 
Micrococcus sp. 40 
Centre 1 Staph. albus 2860 0 
Strept. viridans 1000 
Centre Staph. albus 1120 0 
2 Staph. citreus 1520 
Deep end 1 Staph. albus 80 0 
Aerobic spore bearer + 300 
Deep end 2 Staph. albus 100 0 
Strept. viridans 1600 
Coliforms 40 


Number of bacteria per ml. of water: sample taken 
one foot (30 cm.) below surface 


Shallow end Staph. albus 6 Alcaligenes sp. 14 
Coliforms 100 

Deep end Coliforms 94 Alcaligenes sp. 168 
Chromogens 120 
Staph. aureus 2 


Staph. citreus 8 


1.0 ml samples. This later period coincides with the time when schools are 
closed for the summer vacation with a consequent large increase in the bathing 
load. The present experiments provide information about the types of organism 
responsible for this increase. Records of the daily attendance at each pool 
throughout the season were available, also meteorological data. 

During the 1954 season 8 full experiments were carried out on 3 swimming 
pools. In the following year the investigation was confined to one pool only 
(12 experiments) in order that a more detailed study could be made. The total 
number of plate cultures examined was in excess of 2000. It will be sufficient to 
describe one experiment in detail and to give summaries of the others. 


Experiment 1 September 1955 


Pool S was visited at 3:00 p.m. It was a warm sunny day with little wind. 
Atmospheric temperature 72°F (22°C). The chlorine content of the water, 
using the o-tolidine method, was 0.5 p.p.m. (“flash” reading) and 1.00 p.p.m. 
after 10 minutes. The pH was 7.8. Six samples of surface water were taken on 
alginate gauze as already described; also 2 samples taken approximately one 
foot below the surface for routine analysis. The results are given in Table I. 
The main findings of the whole investigation are illustrated in this one experi- 
ment. Surface water contained considerably more organisms than the same 
volume of water collected at a depth of one foot. Moreover, the organisms 
present on the surface were predominantly staphylococci and viridans strepto- 
cocci with very few coliforms: in samples, taken below the surface the results 
were just the opposite. The fact that the highest bacterial counts were obtained 
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from samples taken midway between the shallow and deep ends of the pool 
agreed with the distribution of the swimmers at the time of sampling. 

The results of the 8 experiments performed during the 1954 season are 
summarized in Table II; those of the 1955 series are similarly shown in Table 
III. Although there is considerable variation, from one experiment to another, 
in the number of organisms present in the samples, the results all show a high 
content of cocci at the surface. Few cocci were found in the deep water 
samples, even when the same culture media were used (Table I). It will be noted 
that surface water counts were often much higher in 1954 than in the following 
year. This can be attributed, at least in part, to the fact that in 1955 the pools 
were kept full so that the overflow gutters continuously removed the surface 
water. In 1954 the level of the water was sometimes allowed to fall below the 
gutters because the importance of the surface film was not fully appreciated at 
that time. The findings of the first year’s study were communicated to the 
responsible authorities who were able to profit by the experience thus gained. 

In the protocols the total number of bacteria and the number probably of 
human origin are shown in separate columns. It will be realized, however, 
that differentiation in this manner is often impossible. Colonies of Staph. 
aureus, haemolytic and coagulase positive, were accepted as certainly of human 
origin. Some of the colonies of Staph. albus would perhaps on closer investiga- 
tion have been designated as micrococci. Viridans streptococci were recognized 
as such by their appearance on blood agar. Chlorination usually maintained 
the water free of typical Escherichia coli, but pale colonies on McConkey 
plates were not infrequently found, sometimes in such numbers that they over- 
grew all other organisms. On further examination these non-lactose fermenters 
were found to be Alcaligenes species, corresponding closely to the description 
of A. viscosus given in Bergey’s Manual (16). Less often, the organisms isolated 
proved to be species of Pseudomonas. The presence of these organisms in the 
pools was explained when their resistance to chlorine was determined: they 
remained viable in concentrations of chlorine which rapidly killed Escherichia 
coli. The development of chlorine-resistant strains of bacteria is mentioned in 
the American Public Health Association Report (2) and a detailed study of 
the phenomenon as it occurs in chlorinated sewage has been reported by Allen 











TABLE II 
SUMMARIZED RESULTs OF 8 EXPERIMENTS CARRIED OuT DURING THE SUMMER OF 1954 
Standard M.P.N. coliforms Surface water: colonies/m] on— 
, plate count: (confirmed) 
Expt. Date Swim Chlorine colonies/ml bacteria/100 ml McConkey agar Blood agar 
No. pol ppm. ————— ————— 
Shallow Deep Shallow Deep 
end end end end Total Of human origin 
1 July 7 Ww 90 80 0 0 26,000 50,000 100 Staph. albus 
2 July 13 Ww <0.1 > 300 > 300 16 5.1 0 460 200 Nobecrs sp. 
260 Staph. albus 
3 July 14 Ss 0.5 130 150 0 2.2 13,500 50,000 650 Staph. albus 
4 July 16 Ss 0.4 3 185 0 0 150 15,000 13,000 Staph. albus 
2,000 Staph 
5 July 19 Ss 0.2 30 > 300 0 5.1 500 1,000 260 Staph aa 
6 July 26 Ss 0.2 1 190 0 0 18 x 108 24 X 108 
Alcaligenes Alcaligenes 
7 July 30 E <0.1 >3000 >3000 0 0 10 X 106 20 x 108 
Alcaligenes Alcaligenes 
8 July 31 E <0.1 >3000 >3000 0 0 10 X 108 25 X 108 


Alcaligenes Alcaligenes 


sss epson 
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TABLE III 


SUMMARIZED RESULTS OF EXPERIMENTS CARRIED OuT AT SWIMMING POOL S 
DURING THE SUMMER OF 1955 




















Standard Surface water: colonies/m! on— 
plate count: M.P.N. coliforms - 
Expt. Date Daily Chlorine colonies / ml bacteria ‘100 ml McConkey agar Blood agar 
No. attendance p.p.m. — — _ ——— — — 
Total 
Shallow Deep Shallow Deep number Of human origin 
10 June 8 438 0.25 0 0 0 0 0 18,000 12,000 Staph. albus 
6,000 Staph. aureus 
11 June 10 172 0.4 5 1 0 0 0 1278 1250 Staph. albus 
12 Coliforms 
12 June 23 1160 1.0 200 500 0 0 100 N.L.F. 4110 2400 Staph. albus 
1 E. coli 1600 Staph. aureus 
13. June 26 1002 0.4 8 300 0 0 0 1046 §=1040 Staph. albus 
6 Coliforms 
14 July 9 539 0.2 250 600 0 0 0 340 60 Strept. viridans 
40 Staph. aureus 
80 Staph. albus 
15 July 14 1867 0.6 170 980 0 2.3 0 670 670 Staph. albus 
16 Aug. 7 1027 0.2 20 900 0 9.2 0 420 300 Staph. albus 
6 Staph. aureus 
70 Coliforms 
17 Aug. 10 804 0.1 1500 >3000 5.2 16 600 N.L.F. 4270 1110 Staph. albus 
20 E. coli 10 Staph. aureus 
3,000 Strept. viridans 
150 Coliforms 
18 Aug. 15 824 0.1 50 40 0 200 110 Staph. albus 
30 Staph. aureus 
30 Coliforms 
19 Aug. 24 214 0.1 100 60 0 0 0 690 590 Staph. albus 
30 Coliforms 
20 «Aug. 31 808 0.4 >3000 >3000 0 0 0 2900 1800 Staph. albus 
10 Staph. aureus 
21 Sept. 1 865 0.5 43 87 0 0 0 1420 720 Staph. albus 


430 Stre pt. viridans 


The figures showing the bacteria present in the surface water are the means of 6 separate samples each cultured on 5 blood 
agar and 5 McConkey agar plates. 


N 


.L.F. = Non-lactose fermenters, usually Alcaligenes sp. 


and Brooks (17). In this Laboratory Alcaligenes was found to be largely re- 
sponsible for high bacterial counts in the water of a heated indoor pool. On 
Sundays, when the pool was closed and the plant shut down, the concentration 
of free chlorine rapidly fell to zero and chlorine-resistant organisms were the 
first to increase in number. These high counts were associated with a marked 
increase in the amount of ammonia and albuminoid nitrogen. Continuous 
chlorination and attention to other details of swim pool sanitation soon im- 
proved these conditions. 


Fat Content of Surface Film 


Fatty material was collected on filter paper as already described. One sample 
was taken at each of 6 sites (2 each from the shallow end, centre and deep 
end) using 33 cm circles of Whatman No. | filter paper. After drying at 37° 
the papers were extracted with ether in a Soxhlet apparatus for 5 hours. The 
weight of ether-soluble material was then determined. Four experiments each 
comprising 6 separate analyses were performed. As was to be expected, there 
was considerable variation in the amount of fatty material collected at 
different sites and on different occasions. The results, expressed as milligrams 
per square foot of water surface, varied from 4.5 mg to 13.5 mg with the 
majority in the neighbourhood of 6.0 mg. The significance of these results will 
be appreciated by noting that 6.0 mg of stearic acid spread on water as a mono- 


molecular film of closely packed molecules would occupy a surface area of 
more than 30 square feet. 
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Discussion 


These studies may serve as a reminder that there is still much to be learnt 
about physico-chemical factors in the growth and distribution of bacteria in 
nature. The special conditions existing at interfaces, whether solid-liquid, 
liquid-liquid, or liquid-gas are of particular importance in this somewhat 
neglected field of research. The subject, however, is a complicated one and its 
experimental treatment requires the precise methods available only in a well- 
equipped physico-chemical laboratory. 

Overshadowing these fundamental aspects are the more immediate prac- 
tical implications of this investigation. The results suggest that before a swim- 
ming pool can be pronounced as satisfactory the surface water should be 
examined bacteriologically as well as the main body of the water. Six samples 
of surface water, taken at different sites, should be collected when the pool is 
in use, preferably during the period of heaviest load for the day. At present, 
collection of surface film on alginate gauze is the only method capable of giving 
quantitative results. 

It may be objected that field and laboratory staff would not have time to 
carry out the extra work entailed by this more detailed examination. If this is 
so, it would be better to obtain a sample of surface water instead of a sample 
collected below the surface according to the standard procedure. Instruction 
could be given to immerse the bottle, neck uppermost, until the lip of the 
bottle is level with the water surface: the bottle then fills with water con- 
taining surface film. A wide mouth, screw-cap jar of 4 oz (120 ml) capacity is 
easier to use for this purpose than a bottle with a narrow neck. This one speci- 
men could be used for the standard plate count and coliform (M.P.N.) count. 
In addition, suitable amounts of the sample could be cultured on blood agar, 
gentian violet blood agar and azide broth to detect the presence of strepto- 
cocci, staphylococci, and neisseriae. These special methods are discussed in a 
recent report from Great Britain (18). This suggestion, nevertheless, is an 
unwilling concession to expediency. A proper evaluation of a swimming pool 
requires information about the number and types of micro-organism present in 
the surface film at a time when the bathing load is high. The water-testing 
department of a public health laboratory should be able to carry out at least a 
limited number of complete examinations. The time required to take samples 
by the alginate method is not excessive, the apparatus is simple to make and 
the technique is quickly learnt. 

Most swimming pools as now constructed and operated depend upon over- 
flow gutters for the removal of surface pollution. The importance of these 
gutters is emphasized by the present studies. According to the recommenda- 
tions of the American Public Health Association (2) on which most official 
regulations in North America are based, drainage from overflow gutters may 
be discharged to sewers or to suction of re-circulation pumps. The former 
method is here advocated because it continuously removes that portion of the 
water which carries most of the bacteria likely to cause human disease. Gutters 
should extend around the entire pool, not at the deep end only as is often the 
case. 


Surface film could be swept into the gutters at regular intervals by 
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mechanical means. This could be done, for example, by a light but rigid plastic 
tube closed at both ends, having a length a few inches shorter than the width 
of the pool. This tube, floating on the surface of the water, would be slowly 
towed from one end of the pool to the other by 2 attendants, one on each side. 
This procedure could be repeated once an hour, the pool being cleared of 
swimmers for a few minutes to allow this to be carried out. 

It is difficult to obtain reliable information about the amount of illness 
attributable to swimming pools. This subject has been discussed by Gallagher 
(19), Taylor (20) and Stevenson (21). The general opinion is that there is 
more upper respiratory infection in swimmers than in non-swimmers; but 
against this must be set the health-promoting effect of a well managed pool. 

The presence of viruses in swimming pool water has not yet been demon- 
strated directly though inclusion conjunctivitis, if this disease is accepted 
as a viral infection, is certainly transmitted in this manner. This subject has 
been critically reviewed by Thygeson (22) and van Rooyen and Rhodes (23). 
Evidence is rapidly accumulating that swimming pools play an important role 
in the spread of Pharyngeal Conjunctival Fever. Bell and his co-workers (24) 
have reported an outbreak of this disease in Washington, D.C., during the 
summer of 1954 in which the infection was mainly transmitted in this manner. 
The casual agent was identified as a Type 3 A.P.C. (adenoidal-pharyngeal- 
conjunctival) virus. Confirmation of these findings is available in reports very 
recently published by Ormsby and his colleagues (25, 26). The connection 
between this newly described clinical entity and acute follicular conjunctivitis 
of Béal requires clarification. References to the literature concerning the latter 
disease are given by Duke-Elder (27). The alginate method of collecting 


surface film may prove of value to virologists planning further research on this 
subject. 


SUMMARY 


1. Ina swimming pool the oral and nasal secretions of the bathers spread over 
the surface and are not dispersed in the main body of the water. Fatty sub- 
stances derived from the skin and hair also accumulate at the surface and 
thereby contribute to the formation of a highly variegated and constantly 
changing surface film. Bacteria contained in these secretions remain in the 
surface film and are thus protected from the action of chlorine present in the 
water below. 

2. Methods of removing the surface film for quantitative analysis are de- 
scribed. Calcium alginate gauze, a commercially available fabric which 
dissolves in sodium phosphate solution, is used for this purpose. 

3. The results of a study extending over 2 summer seasons are presented. 
These provide experimental evidence in support of the statements made above. 
The importance of swimming pools in the spread of bacterial and viral diseases 
is emphasized. 


4. Routine testing of swimming pool water should include a bacteriological 
examination of the surface film. 


5. Some practical suggestions regarding the periodic removal of surface film 
are offered. 








Ye on 
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Evaluation of Canadian Poliomyelitis 
Vaccination Program, 1955 


E. H. LOSSING, M.D., M.P.H. 
Chief, Epidemiology Division 
Department of National Health and Welfare 
Ottawa, Ontario 


A‘ a meeting of Provincial Epidemiologists and Communicable Disease 

Control Directors held in Ottawa in May, 1955, a plan for evaluating the 
use of poliomyelitis vaccine in 1955 in Canada was outlined. Since it was re- 
cognized that any attempt at conducting a study involving the administration 
of a placebo substance to a control group was impossible for a number of 
reasons, a more simplified approach was necessary. It was, therefore, decided 
that information would be collected which would allow a simple comparison 
of attack rates in vaccinated children and unvaccinated children, as similar as 
possible in age and risk of exposure. Because this information would be col- 
lected in all 10 provinces, it was recognized that the method of collection would 
vary but it was agreed that as far as possible certain basic data would be accu- 
mulated, which it was hoped, would make an evaluation possible on a nation- 
wide basis. Owing to difficulties in differential diagnosis which would occur if 
cases of non-paralytic poliomyelitis were included in the study and since oppor- 
tunity for laboratory confirmation of these cases would be limited, it was 
decided that for the purposes of this study only cases of paralytic poliomyelitis 
would be taken into account. It was agreed that the diagnosis of paralytic 
poliomyelitis would be restricted to cases exhibiting clinical manifestations 
of poliomyelitis in which muscular weakness was present for more than 24 
hours, as determined by two successive examinations. Any attempt to measure 
the possible modifying effect of the vaccine on paralytic complications by 
means of muscle grading and scoring was felt to be impractical on a national 
basis. 

It was felt desirable to substantiate the clinical diagnosis of poliomyelitis by 
laboratory confirmation wherever possible, but it was realized that the limiting 
factor would be laboratory facilities available. It was, therefore, decided that 
the objective would be the collection of stool specimens for virus isolation and 
typing from all paralytic cases in both the vaccinated and unvaccinated groups 
of ages 2-12 years, and wherever possible, the collection of acute and con- 
valescent blood sera (3-4 weeks later) for antibody estimations in paralytic 
cases occurring in the vaccinated group only. However, reported paralytic 
poliomyelitis, as defined in the preceding paragraph, has been used as the basis 
for evaluation in this study. 

It was agreed that the observation period of the study would be from July Ist 
to November 30th. In deciding on July Ist as the beginning of the period of 
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observation and November 30th as its termination, it was felt that July Ist 
would represent a date by which immunity might be expected to be established 
in vaccinated children, while November 30th was chosen as an arbitrary ter- 
mination of the study since by then the incidence drops to insignificant levels. 

Vaccinations were given during April, May, and June of 1955 and were com- 
pleted by July Ist. The number of vaccinations given during the summer 
months and after the re-opening of schools in September to the close of the 
observation period on November 30th was negligible and can be disregarded 
for the purposes of this study. The vaccine used was produced by the Con- 
naught Medical Research Laboratories, University of Toronto. Although the 
ages selected for vaccination varied to some extent in various provinces, the 
maximum use of the vaccine was made in ages 5, 6, 7 and 8 years. Two doses 
of vaccine were given approximately 4 weeks apart in all provinces except 2, 
where 3 doses were used. Reactions to the vaccine were infrequent and mild, 
the few cases reported being of an urticarial type of skin reaction which was 
attributed to antibiotic sensitivity. The vaccine was given intramuscularly in 
two provinces and subcutaneously in the other provinces. The quantity of com- 
mercially produced vaccine available in Canada during 1955 is considered to 
be so small that no significant effects on the evaluation of the vaccination 
program would be expected. It has not been possible to determine the exact 
amounts used or the ages to which this commercial vaccine was given. 

It is an understatement to say that considerable concern has been felt and 
expressed about the safety of the vaccine in Canada and elsewhere. If the 
vaccine contained live virus, it would be reasonable to expect that either 
clinically recognizable poliomyelitis would be observed among vaccinated 
children, or if live virus were introduced resulting in a subclinical infection or 
a “carrier” state in the vaccinated child, clinically recognizable poliomyelitis 
might be expected to occur in the family contacts of these vaccinated children, 
within a double incubation period following vaccination. No case of polio- 
myelitis has been reported in vaccinated children, where the date of onset was 
within one month of vaccination. Similarly, enquiries have revealed no signifi- 
cant occurrence of recognizable poliomyelitis in contacts of asymptomatic 
vaccinated children within 30 days of vaccination. It can, therefore, be con- 
cluded that the vaccine used in Canada in 1955 was safe. 

Before attempting to evaluate the results of the vaccination program, it is 
necessary to consider the reported incidence of poliomyelitis in 1955 in rela- 
tion to previous years. From Table I it is seen that the cumulative total of re- 
ported cases all forms for all ages from January Ist to the week ending 
December 3rd for all Canada was 995 as compared with 3,791 or 26% of the 
5 year average. It is necessary to go back to the year 1950 to find a lower 
cumulative total of reported cases to this date. When individual provincial 
totals are considered separately, it is seen that in all provinces except one 
(Nova Scotia), this year’s totals to December 3rd, are substantially less than 
the 5 year average for the same period. When paralytic cases only are con- 
sidered (Table II) a similar picture is seen, as the 1955 cumulative total to 
December 3rd was 522 or 27% of the 5 year average of 1,893 reported paralytic 
cases for the same period. The 1955 provincial totals to December 3rd similarly 
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TABLE I 
POLIOMYELITIS (ALL Forms) 
Reported cases during period January Ist to December 3rd. 
5 Year average (1950-54) and Year 1955. 





5 Year average % of 
(1950-54) 1955 5 Year average 

Canada 3,791 995 26 
Newfoundland 52 11 21 
Prince Edward Island 46 11 24 
Nova Scotia 91 108 119 
New Brunswick 127 39 31 
Quebec 338 122 36 
Ontario 1,053 175 17 
Manitoba 655 28 4 
Saskatchewan 533 71 13 
Alberta 556 212 38 
British Columbia 346 218 63 


were well below the 5 year average in all provinces except British Columbia 
where the 1955 incidence of paralytic poliomyelitis was 101% of the 5 year 
average, and in Prince Edward Island and Nova Scotia where this percentage 
was 92 and 81, respectively. It should be noted that although the 5 year aver- 
age (1950-1954) includes the year 1953, when the incidence of poliomyelitis 
greatly exceeded all previous years, the number of reported cases for all 
Canada in 1955 was substantially less than any year since 1945 with the excep- 
tion of the year 1950, while on the basis of rates, the 1955 incidence of polio- 
myelitis, all forms, was the lowest in the past 10 years. This low incidence in 
1955 has a direct bearing on the attempt to evaluate the results of the vaccina- 
tion program, since we are dealing with unusually small numbers of reported 
cases, as compared with recent years, in both the vaccinated and unvaccinated 
groups. 

The tendency to attribute the low incidence of poliomyelitis in 1955 to the 
effects of the vaccination program must be accepted with caution. The com- 
plex factors which determine the wide annual variations in this unpredictable 
disease are largely unknown and it would seem impossible to assess the exact 


part the vaccination program played in reducing the total incidence to the low 
level experienced in 1955. 


TABLE II 


PARALYTIC POLIOMYELITIS 
Reported cases during period January Ist to December 3rd. 
5 Year average (1950-54) and Year 1955. 


5 Year average % of 
(1950-54) 1955 5 year average 

Canada 1,893 522 27 
Newfoundland 36 8 22 
Prince Edward Island 12 11 92 
Nova Scotia 68 55 81 
New Brunswick 22 6 27 
Quebec 196 75 38 
Ontario 415 77 18 
Manitoba 390 12 3 
Saskatchewan 171 19 11 
Alberta 450 123 27 


British Columbia 134 136 101 
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PARALYTIC POLIOMYELITIS 


1955 AGE SPECIFIC ATTACK RATES EXPRESSED AS A PERCENTAGE 
OF 3-YEAR AVERAGE RATES, 1952-54, FOR 6 PROVINCES* 


PERCENTAGE 
20 20 
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FIGURE 1 


It is of interest to compare 1955 age specific paralytic attack rates with 
comparable figures for the previous three years, because it would seem reason- 
able to expect that differences between the 1955 and the 3 year average age 
specific attack rates might reflect the use of the vaccine in vaccinated ages in 
1955, so that the greatest differences could be expected to occur in ages which 
were most completely protected by the vaccine. Unfortunately, it has not been 
possible to obtain age specific attack rates in past years for all provinces be- 
cause only 6 provinces (Newfoundland, New Brunswick, Manitoba, Saskat- 
chewan, Alberta, British Columbia) have routinely reported paralytic cases 
by age, to the Dominion Bureau of Statistics and only since 1949, and even 
here, the age breakdown is such that a direct comparison by individual years 
is not possible. However, age specific paralytic attack rates for previous years 
have been secured from 6 provinces which enable an interesting comparison 
with 1955 rates for comparable ages to be made. Figure 1 expresses the 1955 
age specific paralytic attack rates as a percentage of the 3 year averages for 
these 6 provinces together. It will be noted that the 1955 paralytic attack rates 
were substantially lower at all ages, the decline being more apparent in the 
younger ages where the vaccine was used. 

In Table III and Figure 2, a comparison is made of reported paralytic cases 
and observed attack rates in vaccinated and unvaccinated populations of 
specified ages by provinces. It will be noted that in all provinces where para- 
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lytic cases were reported in the vaccinated or unvaccinated populations, the 
attack rates in the unvaccinated were in excess of attack rates in the vaccinated. 
In British Columbia where the 1955 reported incidence of paralytic polio- 
myelitis in all ages was substantially the same as the 5 year average, no cases 
were reported in 45,067 vaccinated children, whereas 10 cases occurred in 
12,488 unvaccinated children of comparable ages during the period of observa- 
tion. The attack rate in the unvaccinated was therefore greatly in excess, the 
difference being statistically significant. In contrast, in Manitoba, Saskatchewan 
and Newfoundland where the 1955 incidence of paralytic poliomyelitis was 
exceptionally low, no cases of paralytic poliomyelitis were reported in either 
the vaccinated or unvaccinated groups of the ages examined. If figures for the 
other provinces where the 1955 incidence of paralytic poliomyelitis varied be- 
tween 18% and 92% of the 5 year average, are considered individually, the ob- 
served attack rates in the unvaccinated were in excess of the attack rates in 
vaccinated children of comparable ages but these differences were not statistic- 
ally significant. However, if figures for Prince Edward Island and Nova Scotia, 
which apart from British Columbia, were the only 2 provinces where the 
incidence of paralytic poliomyelitis in 1955 was comparatively high in relation 
to the 5 year average (92% and 81%), are considered together, it is observed 
that no paralytic cases were reported in 20,406 vaccinated children, while 13 
cases were recorded in 52,089 unvaccinated children of comparable ages, 
giving an attack rate in the unvaccinated of 24.9 per 100,000. These figures 
have statistical significance. 


PARALYTIC POLIOMYELITIS 
OBSERVED ATTACK RATES PER 100,000 FOR VACCINATED 
AND UNVACCINATED POPULATIONS OF COMPARABLE AGES 


BY PROVINCE 1955 
RATE 


VACCINATED 


60 unvaccimateo J 





NFLD P.E.t. u.S. N.8. Que Ont MAN SASK ALTA 8.c. 


FIGURE 2 
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CONCLUSIONS 


1. It is shown that the incidence of poliomyelitis in Canada in 1955 was 
exceptionally low. The reported incidence rates of poliomyelitis, all forms, in 
1955 was the lowest in ten years, while the incidence of paralytic poliomyelitis 
in 1955 was lower than any year since 1950. In only three provinces did the 
1955 incidence of paralytic poliomyelitis approach the 5 year average. 


2. In all provinces where paralytic cases occurred in the vaccinated or un- 
vaccinated groups, the attack rate in the unvaccinated exceeded the attack 
rate in vaccinated children of comparable ages during the period of observa- 
tion. 

3. In provinces where the 1955 incidence of paralytic poliomyelitis was low 
in relation to the 5 year average, these differences, although observed, were not 
statistically significant. 

4. However, in the three provinces where the 1955 incidence of paralytic 
poliomyelitis more nearly approached the 5 year average, these observed 
differences in the vaccinated and unvaccinated groups have statistical signifi- 


cance, assuming that the vaccinated and unvaccinated populations were similar 
in other respects. 


5. It is concluded, therefore, that a protective effect from the vaccine might 
be inferred in areas where the 1955 incidence was low, and was demonstrated 
where the 1955 incidence more nearly approached the 5 year average. 


6. Poliomyelitis vaccine as used in Canada in 1955 was safe. 
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Personal Relations of a Health Officer 


DONALD M. BLACK, M.D., D.P.H., 
Kamloops, British Columbia. 


_— Relations are of the utmost importance to a Health Officer and good 

public relations must rest on good personal relations with key groups. Three 
of these key groups are the health unit staff, the local medical practitioners and 
the local civic officials. My remarks on the personal relations of a Health Officer 
are based on a long period as a practitioner interested in public health and a 
short period as a full-time director of a rural Health Unit. 


Heattu Unir STAFF 

The Medical Health Officer must, in the first instance, cultivate good 
personal relations with the members of his staff. He must be aware of and 
interested in the work of each member. He cannot be an expert in their special 
lines of work but he should draw on their special skills and be available at all 
times for consultation and advice. The staff should feel free to approach the 
director at all times with the expectation that he will study any troublesome 
problems with them and assist them in reaching a decision. If special informa- 
tion is required the health unit director can seek and usually secure help from 
reference sources or from his Provincial Department, thus adding to his own 
knowledge while assisting the individual worker. 

Nothing contributes more to good relations than a rigid adherence to 
appointments. If, for instance, a Director has made an appointment to do 
physical examinations in a certain school at a certain hour he should be there 
or send a message by telephone or other means if he is unavoidably detained. 
Keeping workers waiting around rapidly undermines morale. All health 
workers are, or should be, busy people. A planned schedule should have the 
highest priority. 

A staff conference held at regular intervals, possibly once a month, is most 
important in building a team spirit. It presents an opportunity for the full 
discussion of problems and the making of plans with all members present. 
Every staff conference should also include time devoted to prepared papers on 
public health subjects. Perhaps the majority of these papers might be given 
by the director but other members can contribute from their special knowledge. 
The sanitarians should know what the nurses are doing and the nurses should 
be aware of sanitation problems while all should follow with interest new 
developments in the wider fields of public health. 


MEDICAL PRACTITIONERS 


Nobody does as much for the furtherance of public health as the family 
practitioner. He instructs and advises his patients on health matters at every 
visit. He is much more interested in the prevention than in the cure of disease. 
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A health officer can greatly multiply his effectiveness if he secures and holds 
the interest and cooperation of the practitioners of his area. He should, there- 
fore, make every effort to increase his personal relationships with his practi- 
tioners. A friendly chat will often accomplish more than several circulars or 
formal letters. A half-hour in the doctors’ lounge at the coffee hour is time well 
spent. Meetings of medical staffs and scientific meetings should have a high 
priority on his timetable. He must keep himself in touch with medical activities 
and medical thought for, though he is in specialized service, he is still a 
physician and deeply interested in all phases of the welfare and health of the 
people who seek individual service from their own family physician. 

The Health Officer can render many services to the practitioner. He can 
secure special biological preparations or special diagnostic services through 
the Provincial Laboratories and consultative services through special Divisions 
of the Health Department. He can assist in the procedures required to secure 
the admission of patients to institutions. Such personal services will result in 
reciprocal cooperation when the Health Officer has to call upon the prac- 
titioner. 

The Health Officer finds it necessary to contact his practitioners frequently 
on all sorts of matters. Enquiries must be made in regard to individual patients, 
corrections must be made in reports received or the doctor may be requested to 
make follow-up investigations. There are wise and unwise methods of making 
these contacts. Doctors do not appreciate visits during their busy consulting 
hours. A brief phone call or a question in the hospital corridor is much less time 
consuming. Do not expect the doctor to have all the details of the case in his 
head. If necessary ask him to call you back or to send you a note. Information 
may be secured from the office secretary after first obtaining the doctor's per- 
mission. Most doctors will cooperate fully but they are annoyed if too much of 
their time is used. 


Crvic OFFICIALS 


Successful public health is based on an appreciation of its benefits by the 
public. We attempt to contact the public through public relations. But decisions 
on behalf of the public are made by small groups of civic officials and these 
officials should be approached on a personal basis. The Health Officer should 
attempt to visit all the civic and other officials of his area from time to time. 
He should let them know that he considers himself their servant ready to em- 
ploy his special training and knowledge for the furtherance of their aims for a 
healthy community. He is much more than an agency to enforce health regula- 
tions. Any official should feel free to discuss health problems with him on a 
friendly unofficial basis. Such a discussion may often lead to a wise solution of 
a difficult problem. Newspaper editors and radio station managers are other 
persons with whom the Health Officer should cultivate close personal relations. 

From the health point of view the key members of the elected bodies are 
the members of the Board of Health. The meeting of the Board of Health, 
whether it be monthly or quarterly, should be a real live meeting. The Health 
Officer is not usually the chairman and may not be the secretary but he usually 
prepares the agenda and can do much to channel the discussion. He is the only 
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member of the Board who is specially trained and fully employed in health 
work. 

The Board of Health must deal with many matters of policy and administra- 
tion but some time should be reserved at each meeting for the instruction and 
orientation of the members in broader aspects of health. For this purpose the 
Director should carefully prepare a topic for presentation at each meeting. 
Topics are not hard to find—Safe Water, Safe Milk, Poliomyelitis Vaccine, 
Preventive Dentistry, Child Welfare, Duties of a Board of Health—these are 
just a few titles. It is an advantage to have typewritten notes prepared for each 
member and such notes will often reach a larger audience through publication 
in the local press. 


CONCLUSION 


A Health Officer can lay a good basis for public relations by cultivating 
close personal relations with key individuals and groups. Three groups to 
whom he should give special attention and leadership are the health unit staff, 
the medical practitioners and the civic officials, especially as represented in 
the Board of Health. 


CHEMOPROPHYLAXIS OF TUBERCULOSIS 


“We in public health have demonstrated that massive attacks on specific diseases will 
produce results ..... In the chronic illnesses of later life, some prevention and consider- 
able extension of life can be accomplished in a massive attack . . . . For example, there is 
hope for chemoprophylaxis of tuberculosis. The tuberculosis research staff of the Public 
Health Service has demonstrated that oral isoniazid, administered daily, is effective in pre- 
venting tuberculosis in experimental animals. Clinical trials with isoniazid have been 
initiated for the prevention of tuberculosis meningitis and other complications in newly 
infected children. Twenty-five pediatric centers are cooperating with the Public Health 
Service and the National Tuberculosis Association in the first large-scale, controlled study 
using an antimicrobial drug as a prophylactic agent against tuberculosis.” 


The Wide Spectrum of our Health Services, 
by Leonard A. Scheele, M.D., Surgeon Gen- 
eral of the Public Health Service, Public Health 
Reports, 956, 71: 26. 





Transport Problems in Public Health 
Bacteriology 


THE USE OF TRANSPORT MEDIA AND OTHER DEVICES TO 
MAINTAIN THE VIABILITY OF -BACTERIA IN SPECIMENS 


R. D. STUART, M.D., D.Sc., D.P.H. 
Provincial Laboratory of Public Health 
University of Alberta, Edmonton, Alberta 


a. public health bacteriologist is concerned with the same species of bac- 

teria as the hospital bacteriologist. The laboratory techniques are the same 
as those of hospital bacteriology. There is one important difference, however, 
in the material coming to the laboratories. The specimens coming to the 
hospital bacteriologist come directly from the patient and are taken only a few 
yards from the laboratory, whereas the specimens coming to the public health 
bacteriologist, though perhaps taken from similar patients, may have to travel 
hundreds of miles before reaching the laboratory bench. Distance is unim- 
portant but time is important and there is usually a direct relationship between 
the two. Pathogenic bacteria tend to die more or less rapidly away from their 
chosen environment or to compete feebly with more vigorous saprophytic 
bacteria present in the original specimen. Thus the problem of transport in 
public health bacteriology is a very real one. Decentralization of laboratories 
is never a complete solution for two reasons: first, the quality of work 
diminishes with diminishing facilities and with shortage of skilled personnel 
and, second, economics must be respected. Inevitably, then, each public health 
laboratory will serve a large district and the size of that district will be 
inversely proportional to the density of its population. In Alberta we have two 
laboratories, one north and one south. The one in Edmonton with which I am 
chiefly concerned serves the northern half of this Province, an area approxim- 
ately 500 miles long and 400 miles wide, 200,000 square miles in all. Thus the 
problem of transport is peculiarly important to us and although I have no 
universally applicable solution to offer, I will tell you of our attempts to deal 
with certain aspects of the problem. 


THE TRANSPORT OF SWABS 


Our method (15) is based on two premises. First, that oxidation is the im- 
portant cause of bacterial death during transport (11); this can be overcome 
by transporting the swab in a semi-solid medium containing a reducing agent. 
Second, that such a medium should contain no nutrients; by this simple device 
the bacterial status quo is maintained, that is, the bacteria if kept alive by the 
elimination of oxygen remain in the same relative proportions in which they 
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existed in the original material from the patient. Further, the necessity of using 
a variety of transport culture media to suit different bacteria is obviated and 
the frequently hopeless search for suitably specific bacteriostatic agents to 
control unwanted bacterial multiplication is unnecessary. Thus our transport 
vehicle consists of a soft agar jelly issued in a small screw cap bottle (18). The 
agar jelly contains sodium thioglycollate to prevent oxidation, but no nutrient 
material is incorporated. Figure 1 shows such an outfit in use. The swabs taken 
from the patient are plunged directly into the transport bottle, the swab sticks 
snipped off with scissors and the cap screwed firmly on. The dirty colour of 
these swabs is due to their treatment with charcoal which neutralizes a 
common bacteriostatic substance present in many commercial agar powders 


(8). 


II , 
iN i 


CUT 
HERE 


~~ 


NX 
TRANSPORT SwaB PLACED TRANSPORT 
OuTFIT IN BOTTLE SPECIMEN 


FicureE 1 


Gonococcal Infections 


The superiority of culture over smear investigation is, I think, universally 
agreed. This is particularly important in female gonorrhoea and thus particu- 
larly important in the public health control of gonorrhoeal infection. The 
transport method outlined above has proved very successful in overcoming the 
well-known difficulty of obtaining material suitable for laboratory culture. 
Many workers have suggested that the only method of doing this efficiently 
is to have culture plates inoculated directly in the clinic. By the transport 
method, however, swabs are taken in the usual way, then plunged into the 
transport jelly and placed in the refrigerator until they can conveniently be 
brought or sent to the laboratory. There is no technical difficulty about the 
operation so far as the clinician is concerned and the laboratory is entirely re- 
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sponsible, as it should be, for the bacteriological technique involved. We have 
used this method locally for about four years. Most of our material comes from 
the main city clinic and reaches us from 12 to 24 hours after being taken. Other 
material comes from a clinic at Fort Saskatchewan and a small amount from 
individual physicians’ offices, etc., even from as far distant as Great Slave Lake. 
Practically all of it comes from female patients. The results (Table I) show our 











TABLE I 
GONORRHOEA—RESULTS OF PARALLEL SMEAR AND CULTURE TESTS 
Year: 1951 1952 1953 1954 1955 

(3 months) (6 months) 
Specimens No. 186 2546 2945 3039 1571 
Positives 13 323 (12.7%) 331 (11.2%) 411(13.5%) 251 (15.9%) 
By smear alone 4 182 (7.1%)  179( 64%) 229( 7.5%) 124 ( 8.0%) 
By culture alone 13 286 (11.2%)  282( 9.6%) 362 (11.9%) 231 (14.7%) 





findings over the last four years. You will observe by the percentage of positive 
smears that the material sampled has remained approximately uniform and that 
in each of these years a very significant extra number of positive diagnoses has 
been achieved by culture methods. This will be more evident in Table II 


TABLE II 


RELATIONSHIP OF SMEAR AND CULTURE EXAMINATIONS 
TO TOTAL POsITIVES 








Year 1952 1953 1954 1955 
Smear alone 56% 54% 56% 49% 
Culture alone 89% 85% 88% 92% 


where it is shown that culture methods were successful in almost twice as 
many instances as simple smear examination. Smear and culture examinations 
were always carried out by independent groups of workers. The former, cer- 
tainly until lately, were always the more experienced. The effect of transport 
time is shown in Table III. However, there are certain points about this table 
which require explanation. The percentage under 24 hours perhaps over- 
emphasizes the value of culture, in that a considerable number of these patients 
were contacts who would have developed typical, smear positive, clinical 
disease in another day or two. The decided fall at the 48-72 hour period is 
apparently contradicted by the increased percentage at the longer intervals. 
Actually many of these later specimens were taken by a much more interested 
and cooperative individual than those received at the 48-72 hour period. After 
all, laboratory examinations are only as good as the specimens supplied. What 
is important, however, is that even when a culture swab cannot reach the 
laboratory for four days, it is still very well worthwhile; according to our 
figures 22% more positives were detected at this time by the combination of 
smear and culture than by smear alone. This summation of smear and culture 
is always important because it expresses the ultimate value of the laboratory 
investigation to clinical diagnosis. I am convinced from many clinical remarks 
that up to 24 hours and probably longer the summation of smear and transport 
culture detects almost 100% of gonococcal infections. 





— 
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TABLE III 


EFFECT OF TRANSPORT TIME ON CULTURE RESULTS 
(All specimens received September 1953 to June 1955 inclusive) 











Smear Culture Total Percentage 

Time positive positive positives by culture 
Under 24 hrs. 116 269 279 96.4 
24-48 hrs. 289 390 480 81.3 
48-72 hrs. 50 32 61 52.5 
72-96 hrs. 29 36 45 80.0 
96 hrs. upwards 14 10 18 55.6 


Meningococcal Infections 


The importance of swabs and swab transport methods in such cases will not 
be immediately obvious to you. Certainly we no longer worry unduly about 
meningococcal carriers, and swabs have no place in the diagnosis of meningeal 
infection or bacteraemia. However, in another laboratory I was much im- 
pressed by the tendency of clinicians to overlook or misdiagnose the not un- 
common primary meningococcal conjunctivitis. Smears cannot be distinguished 
from those of gonococcal conjunctivitis. Though the disease is often milder 
than gonococcal infection, its sequelae can be just as disastrous and the social 
stigma and psychological trauma attached to its not uncommon misdiagnosis 
as gonococcal ophthalmia is obvious to everyone. I remember receiving swabs 
from six such cases in one year, all diagnosed from clinical signs and smear 
examination as gonococcal ophthalmia, three of them actually from an ophthal- 
mic hospital. All were meningococcal infections and meningococci were easily 
grown from swabs sent in this transport medium (17). 


Enteric-Dysentery Infections 

Here the use of the swab will be more obvious to you. In any outbreak of 
infection in an isolated area it is often extremely difficult to obtain specimens 
of faeces, particularly from contacts and possible carriers, because of the 
failure of human intestinal peristalsis to cooperate in any rigid time schedule. 
The value of rectal swabs especially in the diagnosis of dysentery has been 
emphasized by many workers (3) (21). On the other hand Shaughnessy, 
Friewer and Snyder (13) found swabs relatively inefficient in the 
diagnosis of enteric, and both Rogers (12) and Thomas (19) stress the neces- 
sity for good technique to obtain satisfactory specimens. Thomas also discusses 
very adequately the disadvantages of rectal swabs in the diagnosis of “diar- 
thoea.” All the evidence, however, supports the conclusion that such swabs are 
of greatly diminished value unless they can be brought to the laboratory while 
still moist (14). This is usually impossible in our area, therefore the possible 
use of the transport technique to the problem has interested me for some time. 
Table IV shows the results of a few experiments which, inadequate as they 
are, suggest its feasibility. I am particularly interested in its application to the 
investigation and control of dysentery, but I have had little opportunity for 
field tests because dysentery has not been one of our provincial problems until 
recently. Therefore the only experience I can quote is associated with a recent 
outbreak in a mental institution approximately 24 hours transport distance 
from the laboratory. Owing to staff shortages and the inevitable lack of patient 
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TABLE IV 
EXPERIMENTAL VALUE OF TRANSPORT MEDIUM FOR ENTERIC DYSENTERY GROUP 
= Positive 
Interval before Number of Faeces in Swab in 
examination specimens routine outfit transport medium 
Normal faeces lightly 1 day 6 3 4 
contaminated with 2 days 6 2 6 
typhoid—paratyphoid 4 days 6 0 3 
and other Salmonellae 6 days 3 0 1 


Parallel specimens 
from natural outbreak 1 day + 19 11 13 
of Sonne dysentery 





cooperation it was not possible to get parallel specimens. Faeces specimens or 
rectal swabs were taken just as opportunity or convenience dictated, but it 
seems likely that they were taken from equivalent groups of patients. Table V 
shows our findings. There is certainly no suggestion that the rectal swab was 
in any way inferior to the faeces specimen and its clinical acceptance is, I 
think, adequately shown by the relative numbers of specimens taken from 
convalescents and carriers. The detection of two S. paratyphosa B carriers in 
the group of cases and contacts is, I think, extremely interesting. Personally I 
would hesitate to recommend rectal swabs in the detection of enteric carriers 


but obviously they have some applicability. 


TABLE V 
FIELD EXPERIENCE: SONNE DySENTERY OUTBREAK IN MENTAL INSTITUTION 











A. Cases and Contacts 





Faeces (Routine) Rectal Swab (Transport)* 

Total 143 99 

Positive 72 50% 65 66% 
Negative 71 50% 31 34% 

B. Convalescents and Carriers 

Total 34 349 

Positive 2 6% 36 10% 
Negative 32 94%** 313 90%** 

*2 paratyphosa B carriers detected in positive Sonne cases. 


**] paratyphosa B carrier still positive 2 months later. 


Trichomonas vaginalis 

Here we have a different kind of organism and I hesitate to use the word 
infection in this context. We carry out routine examinations for Trichomonas 
on all the swabs received for gonococcal culture. Living motile Trichomonas 
are readily detected by dark field or other appropriate microscopic methods in 
wet film preparations from these swabs, with ease up to 24 hours, but not in- 
frequently after much longer intervals. The report is probably of clinical value 
in many instances, but the transport method is certainly always of convenience 
to clinicians and to the laboratory because of the lack of urgency about the 
actual investigation. Our results are shown in Table VI. I doubt if cervical and 
urethral swabs, as received for gonococcal culture, are ideal specimens for 
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TABLE VI 
IDENTIFICATION OF TRICHOMONAS VAGINALIS 
Year —s«1952 1953 1954-1955 
Specimens Number 748 2837 3039 1571 
Trichomonas 99 604 730 313 
Incidence 13% 21% 24% 20% 


Trichomonas investigation. Vaginal swabs might be better, but I do not think 
our clinicians complain about the under-detection of this protozoon in our 
clinic populations. 


Other Infections 


I have little to report about these. Lacey (5) has informed me that the 
medium is suitable for the experimental transmission of Haemophilus pertussis 
on swabs, and workers in the Public Health Laboratory, Regina, Saskatchewan, 
have had considerable success with the method in the routine investigation of 
small whooping cough outbreaks (4). I have personally isolated such an organ- 
ism on only one occasion. The technique, however, seems to have an increasing 
appeal to a number of our Health Unit medical officers and other physicians 
and is being used for a large variety of bacterial infections. In 1953 one 
hundred and sixty-two general specimens, throat swabs, eye swabs, vaginal 
swabs, etc. were received in this transport outfit, whereas I noticed that this 
year over 300 such specimens had been received by the end of June. This 
transport method is unlikely to be the ultimate ideal in every individual in- 
stance, but its general applicability is, I think, worthy of note. 


TRANSPORT OF Bopy FLumps 


Most body fluids are essentially culture media so that one would imagine 
there should be little difficulty in preserving bacteria contained in them. Yet 
this is not entirely true because body fluids particularly in bacterial infections 
usually contain phagocytic leucocytes and specific and non-specific bactericidal 
antibodies. This explains in part the traditional method for detecting a bac- 
teraemia in which the patient’s blood is introduced directly into a culture 
medium and not simply treated with an anti-coagulant and sent to the labora- 
tory like any other specimen. Such a culture medium has two disadvantages. 
First, it may have to be selected by clinical judgement because one culture 
medium may be suitable for pyogenic cocci, another for enteric bacilli, and 
yet neither may be suitable for fusiformis or leptospira. Second, the culture 
medium plus blood is bulky and difficult to transport even in expensive 
venules. The suggestion I have to offer is primarily in relation to blood culture 
though it is also applicable to other body fluids. 


Bacteraemia 


The specimen is simply the patient’s blood treated with the anti-coagulant 
Liquoid (Hoffman-La Roche). Liquoid is sodium polyanethol sulfonate which 
has the valuable properties of damaging leucocytes and destroying bactericidal 
complement (1) (2) (20), thus eliminating the normal factors likely to be 
present in blood and capable of interfering with bacterial viability. In the 
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laboratory the specimen can be transferred to a variety of culture media or to 
a highly specific culture medium depending on indications. Further, the 
liquoid treated blood plasma is perfectly suitable for agglutination tests of the 
Widal type, and owing to its trivial primary dilution the titres obtained are 
equivalent to those from serum. 

The specimen container is a 1 oz. screw cap vial with a perforated top and 
a rubber liner, containing one cc. of a 0.3% solution of liquoid in saline. Into 
this vial 5 cc.’s of the patient’s blood is introduced through the rubber cap by 
means of a syringe and needle. The blood specimen can then be packed in a 
convenient small container and sent through the mails. The lack of popularity 
of blood culture as a diagnostic procedure in our rural areas prevents me from 
giving you any significant local figures. I have, however, in another situation 
tested this method in parallel with the use of an enriched digest broth medium 
(16). Of 816 blood cultures 170 were positive, 152 in the enriched broth and 
158 in the liquoid specimen. Thus one can have reasonable assurance that the 
liquoid transport medium is bacteriologically suitable. I have even cultured 
different strains of leptospirae from blood cultures sent through the mails by this 
method, something which could never be done by any other generally ap- 
plicable technique (7). The method certainly has a distinct appeal in transport 
convenience and “broad spectrum” applicability. 


TRANSPORT OF WATER AND MILK 


This is a perennial problem in public health bacteriology. For no other 
specimen is such a rigidly defined technique of examinations laid down. The 
standard methods of the American Public Health Association are worthy of 
respect and are, of course, accepted by my own laboratory as by most others in 
_North America. Nevertheless, it is not sufficiently realized, in my opinion, that 
the application of standard methods demands a standard material. How rarely 
is it possible to get such samples in milk and water. 


Water 


It has been clearly shown that the number of E. coli in a water sample fre- 
quently begins to alter as soon as the specimen is taken into its container for 
transmission to the laboratory (9). This alteration is significant over six hours, 
even if the sample is packed in ice (10). Yet the presence of faecal E. coli is 
often the most important single factor which determines whether or not a 
water is fit to drink. In a scattered but expanding community such as ours many 
water samples come from farmers’ wells, often newly bored; from present or 
projected water supplies for small townships, and most of them from distant 
points with poor communications. These samples are usually taken by 
provincial or health unit inspectors travelling by car and covering hundreds of 
miles in any collecting tour. No method of refrigeration is applicable during 
the process of collection, and even after the samples are brought back to a 
central point, itself perhaps a couple of hundred miles from the laboratory, the 
difficulties of obtaining ice and of transporting heavily insulated containers 
are such that most specimens are simply brought or sent to the laboratory as 
they are. Under these conditions it is surely reasonable to decide that the 
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important point is not how many bacteria are present or the relative number 
of coliforms in individual samples but simply the presence of faecal E. coli. 
This will not itself condemn a water supply but will indicate further considera- 
tion of the local factors and will justify further examinations. 

The method we have devised makes no pretence at absolute accuracy, but 
does maintain the viability of faecal E. coli and even allows the estimation of 
an approximate probable number in samples taken in a convenient mailing 
container sent in without ice or any other precautions. The method is still 
tentative, but I will outline our current procedures. Five straight-sided, 1 oz. 
screw-cap vials, containing culture medium, are issued in a convenient mailing 
container along with one similar empty sterile vial for filling when taps are not 
available. The medium is concentrated MacConkey broth, so adjusted that 
filling the vial to the neck with water adds approximately 10 cc. and reduces to 
single-strength the concentration of the final medium. A Durham tube is in- 
cluded in each vial. The method, though original in conception, is in some 
ways similar to a method practised by McCrady (6) in Quebec for many 
years. McCrady’s purpose and application, however, are considerably different. 
Table VII shows some early results on the parallel examination of 102 water 
samples by this method and by the ordinary routine. You will notice that of 
the 36 specimens in which faecal E. coli were discovered, no less than 16 were 
positive in the transport method and entirely negative in the routinely taken 
sample. A higher M.P.N. was also common by the transport method, though 
on the average the time taken by transport method was longer than by the 
routine method. The essential point is that this transport method endeavours 


to preserve by the use of a selective culture medium the important bacterial 
strain right from the moment of sampling and the use of five 10 cc. quantities 
allows the determination of an approximate M.P.N. Further—quite an import- 
ant point from the laboratory angle—the samples have merely to be incubated 
when they reach the laboratory. It does not matter whether 5 samples or 50 
are received, they cause no disturbance of the normal laboratory routine. 


Milk 


I introduce this merely to emphasize my title. The transport of milk is still 
a very significant laboratory problem in any area such as ours. No practical 
TABLE VII 


E. coli tN WATER 
102 Parallel Samples by Routine and Transport Methods 








Positive routine Positive transport Higher M.P.N. Total 


_ Time Negative transport Negative routine Routine Transport positives 
Routine approx. 1.0 days 2 4 6 


Transp. aver. 1.8 days 


Routine 2 days 
Transp. aver. 2 days 


Routine 3 days 
Transp. aver. 3.3 days 


Routine aver. 4.8 days 
Transp. aver. 5.1 days 
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method is yet available for determining the actual bacterial quality of a milk 
if the examination has to be carried out at some distant point and if economic 
circumstances, the scarcity of personnel and the unavailability of refrigeration 
prevent its transmission under standard method conditions. 


SUMMARY 


Transport of specimens is still one of the major problems in Public Health 
Bacteriology. Ideally the specimen should reach the laboratory without any 
significant alteration in its original bacterial content. If this is impossible every 
effort should be made to maintain alive organisms likely to be significant. 

Certain methods towards this end are in current use or on trial in the 
Provincial Laboratory. These apply particularly to swabs from possible in- 
fections with delicate organisms such as Neisseria and Shigella, to blood 
cultures, and to the Public Health control of water supplies. 
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Brantford Reports on Fluoridation 


RANTFORD, Ontario, is one of the three cities on this Continent which 

have completed studies over a period of ten years, designed to determine 
the value of fluoridation of municipal water supplies on the incidence of dental 
caries. The two other cities are Grand Rapids, Michigan, and Newburg, New 
York. In 1944 Brantford’s City Council accepted the recommendation of its 
Medical Officer of Health, Dr. W. L. Hutton, and commenced fluoridating the 
municipal water supply. Few medical officers of health have enjoyed such 
complete support as Dr. Hutton. Appointed in 1919 to his present office, he 
pioneered in the control of diphtheria using toxin-antitoxin mixture and, in 
1924, was among the first in Canada to employ diphtheria toxoid. Brantford 
is known as Canada’s “no diphtheria city”"—the last case of diphtheria being re- 
ported, as occurring in the city proper, in 1930. 

The citizens of Brantford are very proud of the accomplishments of their 
health department and of the results obtained in the trial of fluoridation. As 
presented in this issue of the Journal, the tenth and final report of the studies 
conducted by the local health department is published. The report indicates 
that the reduction in the incidence of caries in permanent teeth is approxim- 
ately 54%. It is to be expected that, as fluoridation is continued, the percentage 
reduction will increase as all children have the benefit of fluoridation from 
birth. Supplementing the studies of the local health department are the studies 
conducted by the Department of National Health and Welfare in which the 
cities of Sarnia and Stratford serve as controls. The reports which have been 
published concerning the trial in Brantford are of very great value. It is through 
the consideration of the facts presented in these studies that decisions will be 
made by other municipalities in Canada. 

The accomplishments in Brantford in Public Health demonstrate what can 
be accomplished through outstanding leadership by the Medical Officer of 
Health and the wholehearted support of the community. It is pleasing that the 
appreciation of Dr. Hutton’s valuable services was expressed last year in 
naming him Brantford’s “man of the year.” 

The Canadian Public Health Association has expressed itself strongly in 
favour of fluoridation. The Brantford experience adds further important 
evidence of the preventive value of fluoridation in reducing dental caries. 


123 








A Message from 
the President 
of the 
Canadian 


Public Health 


Association 





J. A. Melanson, M.B., Ch.B.( Edin.), D.P.H. 


c is my pleasure as President of the Canadian Public Health Association to 

invite all public health workers and others interested in the proceedings of 
our Association to attend the annual convention being held this year in Saint 
John. 

For some, this forty-fourth annual meeting of the Canadian Public Health 
Association will be the first attended, while for others, the convention has long 
ago become an annual pilgrimage. 

Yet, no matter how often any of us take part in these annual proceedings, we 
are certain that our attendance at succeeding years’ programs contributes that 
much more to our own professional development and enhancement as well as 
to the status of our National organization. 

Aside from the actual growth in membership and attendance at our conven- 
tions over the past years, there has been a significant broadening and enrich- 
ment of that part of the agenda which devotes to public health. The 1956 
agenda is designed to advance even further the areas of study and discussion 
vital to the solution of health problems. 

Concerning that part of the agenda which provides diversion from strenuous 
mental application, every effort has been made to insure that convention dele- 
gates leave New Brunswick in a relaxed and contented frame of mind. 
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Program 


FORTY-FOURTH ANNUAL MEETING 
OF THE 


Canadian Public Health Association 
IN CONJUNCTION WITH THE 


New Brunswick, Prince Edward Island Branch 


ADMIRAL BEATTY HOTEL, SAINT JOHN 
MAY 29, 30, 31 


Directory of Sessions 
MONDAY, MAY 28 


Afternoon—Business meeting New Brunswick, Prince Edward Island Branch, Canadian 
Public Health Association. 
Time to be announced. 

8.00 p.m.—Registration and Reception for Delegates arranged by the Atlantic Branch, 
Canadian Public Health Association. 


TUESDAY, MAY 29 
8.30 a.m.—Registration. 
9.00 a.m.—FIRST GENERAL SESSION. 
Presidential address. 
10.30 a.m.—Visit to Exhibits. 
10.45 a.m.—Section Meetings: Dental Public Health 
Nutrition 
Nursing 
a ee Administration \ Combined Session 


12.45 p.m.—Luncheon tendered by the City of Saint John for all delegates. 
Speaker to be announced. 


\ Combined Session 


2.00 p.m.—Section Meetings: Nursing \ ; ; 
Public Health Education f Combined Session 
Celeeniee Administration Combined Session 
——— Health ; Combined Session 


3.45 p.m.—Vital and Health Statistics Section. 
7.30 p.m.—Annual Meeting Executive Council, Canadian Public Health Association. 


WEDNESDAY, MAY 30 


9.00 a.m.—SECOND GENERAL SESSION. 

10.30 a.m.—Visit to Exhibits. 

10.45 a.m.—Panel Discussion (General Session). 

2.00 p.m.—Section Meetings: Nursing 
Vital Statistics 
Public Health Administration 
Sanitation 

3.30 p.m.—Visit to Exhibits. 

3.45 p.m.—THIRD GENERAL SESSION. 

7.00 p.m.—Reception. 

7.30 p.m.—Dinner provided by the courtesy of the New Brunswick Provincial Government. 

Speaker to be announced. 


\ Combined Session 
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THURSDAY, MAY 31 


9.00 a.m.—FOURTH GENERAL SESSION. 

10.45 a.m.—Visit to Exhibits. 

11.00 a.m.—Panel Discussion (General Session). 

12.30 p.m.—Business Sessions, Canadian Public Health Association. Installation of Officers, 
2.00 p.m.—Opening Third Medical Care Conference. 


The newly established section of Medical Care is arranging joint sessions 
with the Third Medical Care Conference. 


PRELIMINARY PROGRAM ANNOUNCEMENT 


Tuesday, May 29, the general session will open with the Presidential Address 
by Dr. J. A. Melanson, Fredericton. Of interest to nurses will be the Nursing 
Sectional Meeting, which will be in the form of a business meeting of the 
Public Health Nursing section. 

At the general session on Wednesday, May 30, at 9 a.m. Dr. Ira Hiscock, 
President of the American Public Health Association, will be a guest speaker 
and is expected to discuss, “Problems of Public Health in Disaster.” At 
10:45 a.m. Wednesday, May 30, a panel discussion will be held on the 
“Pollution of Water Resources.” On Wednesday afternoon the Nursing Sec- 
tional meeting will be in the form of a panel discussion on “Crippling 
Conditions of Children.” 

On Thursday, May 31, the first morning session will be a panel discussion on 
“Rehabilitation” with four discussants participating. On the same morning at 
11 a.m. a panel discussion on “Perinatal Mortality” will be conducted. At 12:30 
Thursday, May 31, the final business session of the Canadian Public Health 
Association will be held and officers for the ensuing year will be installed. 

Thursday afternoon 2 p.m. the Third Canadian Medical Care Conference 
will be of interest to delegates with a group of participants which will shortly 
be announced. 

The program committee for this meeting has obtained a very excellent group 
of speakers and papers for the general sessions of the various sectional 
meetings. The papers already chosen are of a very high calibre and it is 
expected that every Public Health worker who attends will find subjects of 
extreme interest and importance available. 

The completed program will be published in the April issue of the Canadian 
Public Health Association Journal. 





Saint John—The Convention City 


EW BRUNSWICK loves a convention, and Saint John, your convention 
city for 1956, welcomes you. Said in a different way, “Saint John delights 
in entertaining friends.” 

The explanation is quite simple. For one thing, they are very happy at the 
look of utter satisfaction on visitors’ faces as they get their first taste of freshly 
prepared seafoods. It may be lobster boiled to a delightful pink, tender white 
scallops browned in a careful heat, or fresh Atlantic salmon served with a side- 
dish of Carleton County potatoes and fiddleheads. Yes, fiddleheads, a spring- 
time delicacy that even native sons almost never tire of—and somewhere along 
the line, someone is going to pass you a sprig of dulse and say, “Here, friend, 
what do you think of this?” If you have a yen for the salty tang of the sea, then 
this deep scarlet sea growth, dried nearly to a crisp, will literally melt in your 
mouth. 

But a good meal is not the only thing that Saint John would have you ex- 
perience. The city fathers will certainly want to share with you the unique and 
romantic elements of their city, the first incorporated in British America. They 
may fascinate you with the intriguing story of the LaTours and Charnisays. 
That’s an epic of love, adventure and conflict which could never be duplicated 
on any Hollywood screen. They may ask you to reminisce with them on the 
absorbing accounts of the Loyalist immigration to New Brunswick via Saint 


Courtesy New Brunswick Travel Bureau 
Lobster fleet, Kent County 
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For sure, they will want you to see their famous Reversing Falls, where the 
Saint John River empties into the Bay of Fundy. Then there is the massive dry 
dock which you will be told, if you do not already know, is the largest in the 
British Commonwealth. When they have brought you down to the waterfront, 
you will be gazing on a harbour intimately linked with the great sea dramas of 
two world wars. 

Now, for all the fine food, the interests of history, culture, geography and so 
on that go with good hospitality, Saint John is prepared to show that it is 
industriously occupied in many essential and productive fields. As one of the 
most up-to-date shopping centres in Eastern Canada, Saint John business men 
can point to constant expansion and modernization of stores and commercial 
houses. For diversity of industry and trade, Saint John is a hard city to beat. 
Sugar, tea, marine engines, boats, pulp, tile, fish, brooms, molasses, candy, hats, 


furniture and valves are a few of the products that are made or processed in 
Saint John. 


Courtesy New Brunswick Travel Bureau 
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With the establishment of Camp Gagetown less than thirty miles from the 
city and the exciting rise of mining operations in various parts of the Province, 
Saint John is experiencing a rapid vital growth and activity in most phases of 
its economy. In the realm of transportation, Saint John is noted world wide as 
a winter seaport. It is a terminal of both the Canadian National and Canadian 
Pacific Railways and has a modern municipal airport for its increasing air 
traffic. As an alternative, if the city is closed in, the airport at Fredericton is 
available fifty miles to the north. 

From Saint John, you travel but a short way to reach some of the finest 
recreation and tourist attractions in the Province, including Fundy National 
Park, and a number of beaches, resorts, or quaint fishing villages. On the 
way to the U.S. border some eighty miles from Saint John, you pass the well 
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known resort town of St. Andrews with its exclusive Algonquin Hotel. There 
is one item for visitors that Provincial officials would want mentioned, and that 
is the program which the government carried out to eliminate ragweed in 
New Brunswick. According to those who should know, namely hay fever 
addicts, the program has been highly successful. 

The medical members in New Brunswick, and Saint John in particular, are 
not lost for items of pride. They will readily display the city’s medical facilities 
and inform you that Saint John General and St. Joseph’s, the two major hos- 
pitals in the city, are both building extensive additions. Likewise they will 
invite you to inspect the new Provincial Laboratories, a real showpiece any- 
where, but an especially important addition to New Brunswick's public health 
services. 


Admiral Beatty Hotel, Saint John 


Saint John does not have the largest hotels in Canada, but they are large 
enough for just about any type of convention except perhaps the United 
Nations. The Admiral Beatty, your convention headquarters, has an enviable 
reputation as host for such affairs. This hotel is located in the heart of the city. 

You will probably take some of your breaks from the busy convention 
schedule merely by stepping out of the hotel into the streets. You will fall in 
with unhurried pedestrians, stroll leisurely past modern department stores, 
inviting restaurants, century old business stands, specialty shops and movie 
houses. Perhaps you will drop into some quiet place of trade for a look around 
and a few friendly words with the proprietor. Whatever acquaintances you 
will have made and however varied will have been your experiences, you likely 
will conclude when it is time to leave Saint John—that Maritimers have a little 
something of their own, something you cannot very well pin down, but some- 
thing you will be glad you did not miss—and so will they. 








NEWS 


British Columbia 


Four COMMUNITY HEALTH CENTRE build- 
ings in Ladner, Revelstoke, Keremeos and 
Vancouver (Grandview) were completed 
during 1955. Two more in Prince George 
and North Vancouver are in the first stages 
of construction, and plans are being made 
for an additional eight other centres to be 
built in the next two years. Cost of con- 
struction is shared by the community and 
the provincial and federal governments. 

THE NUMBER OF POLIOMYELITIS cases re- 
ported in British Columbia in 1955 was 224, 
with three deaths. In 1954 there were 211 
cases and six deaths, while in 1953 there 
were 787 cases and 26 deaths. 

A PoLIOMYELITIS FILM depicting the re- 
habilitation stages of poliomyelitis is being 
completed for the Health Branch, Depart- 
ment of Health and Welfare, by the Photo- 
graphic Branch, British Columbia Travel 
Bureau, Department of Trade and Industry. 
Scenes include actual patients in the Van- 
couver General Hospital, the newly opened 
Poliomyelitis Pavilion, operated by the 
Health Branch, and the Western Society for 
Rehabilitation, a voluntary agency also in 
Vancouver. The film will be useful in de- 
picting the facilities available for the care of 
poliomyelitis patients in the province. 

A PUBLIC HEALTH PROBLEM which is being 
attacked by many agencies concerns the 
sewage disposal problems of the lower main- 
land areas of British Columbia in the vicinity 
of Vancouver. At the present time raw 
sewage from all these municipalities is being 
discharged either into the Fraser River in 
the last 20 miles of its length before it 
reaches the Pacific ocean, or is being dis- 
charged into the sea in the neighbourhood 
of Vancouver and adjacent municipalities. 
Pollution of the sea water has resulted in 
warnings that the popular bathing beaches 
of Vancouver may have to be closed if the 
pollution problem is not solved. 

PUBLIC HEALTH SERVICES in the new alum- 
inum manufacturing centre of Kitimat 
(present population 5,800) include a part- 
time medical health officer and _ school 
medical inspector, and full time public 
health nursing service. Part-time sanitary 
inspection services are provided through 
periodic visits of a sanitary inspector from an 
adjacent health unit. As the community grows, 
more complete services are planned. 

SANITARY INSPECTORS from the provincial 


service and the Metropolitan Health Com- 
mittee of Greater Vancouver, and repre- 
sentatives from the Regional Planning Board 
of the Provincial Department of Municipal 
Affairs attended a course on plumbing prin- 
ciples, based on the National Plumbing Code, 
from January 23rd-February 8rd in Van- 
couver. Chief instructor was Mr. P. Ballam 
former plumbing inspector for the City of 
Victoria. The course was made possible 
by a National Health Grant. 

A NUMBER OF HEALTH OFFICERS at- 
tended a one week public health course in 
Vancouver late in February at the University 
of British Columbia. 

Puysicitans who have recently been ap- 
pointed as health unit directors and medical 
health officers are Dr. G. D. Kettyls to the 
North Fraser Health Unit at Mission, and 
Dr. G. A. Gibson to the East Kootenay 
Health Unit at Cranbrook. 

Miss Doris Nosxe, Consultant in Nutri- 
tion with the Provincial Health Branch in 
Victoria, attended a Civil Defence welfare 
conference on “Emergency Feeding” early 
in February at Arnprior, Ontario. 


Saskatchewan 


THE FIRST POST-GRADUATE COURSE on 
Treatment and Rehabilitation in Chronic 
Illness to be given in Saskatchewan was held 
on January 12, 13, and 14 at the University 
Hospital, Saskatoon. It was presented con- 
jointly by the College of Medicine of the 
University of Saskatchewan, the Department 
of Public Health, and the College of Physi- 
cians and Surgeons. Special guest speakers 
were Dr. Earl F. Hoerner, clinical director, 
Kessler Institute for Rehabilitation, West 
Orange, N.J., Dr. H. Bruce Young, medical 
director, Workmen’s Compensation Board, 
Rehabilitation Centre, Malton, Ont., and 
Mrs. Betty Ross Hutchinson, head nurse and 
coordinator, Department of Physical Medi- 
cine and Rehabilitation, Toronto Western 
Hospital. The importance of teamwork 
among professional groups in the care of 
those handicapped by diate illness and 
disability, the necessity for cooperation 
among team members, and the fact that the 
patient is the most important member of the 
team were stressed throughout the course. 
About 150 doctors, nurses, physical and 
occupational therapists, social workers, psy- 
chologists, public health personnel, teachers, 
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vocational advisers, and job placement 
officers registered for the three-day sessions. 

A CONFERENCE on community organiza- 
tion for prenatal and premarital services was 
held in the Provincial Health Building, 
Regina, on February 24. Dr. David Mace, 
professor of human relations, Drew Univer- 
sity, Madison, N.J., was the special speaker. 
The conference was planned by Dr. S. C. 
Best, director of child health. 

Tue AiR AMBULANCE Service of the De- 
partment of Public Health completed 10 
years of service on February 2. In the de- 
cade, it has carried 7,000 emergency patients 
to medical and hospital facilities without a 
single mishap although landings are usually 
on unprepared fields and under hazardous 
conditions. The Honorable T. J. Bentley, 
minister of public health, congratulated the 
pilots, nurses, engineers, and office staff on 
their devoted service. 

THe CANADIAN PuBLic HEALTH AssociA- 
mion (Saskatchewan Branch) will hold its 
annual convention in Regina on April 3 and 
4, The theme of the program will be “Health 
Services of Tomorrow.” Three papers will 
be presented and each will be followed by a 
panel discussion. 


Manitoba 


THe Bureau oF Pusiic HEALTH EN- 
GINEERING is working closely with the pro- 
vinces of Alberta and Saskatchewan on 
effective control measures of pollution which 
might affect municipal water supplies in 
Manitoba. 

Mr. T. H. Lacxir, public health engineer, 
along with M. H. Prescott, Saskatchewan 
public health engineer, visited Prince Albert 
and North Battleford to assist in the 
sampling of the North Saskatchewan River 
and in coordinating procedures and tests. 
Assistant public health engineer, J. N. War- 
rener conducted further studies of the river 
at The Pas, running special odor tests to 
determine whether there is any indication of 
a disturbing factor being carried down the 
tiver from Saskatchewan or Alberta. 

Mr. Larry Kay, Director of Public 
Health Engineering, visited Ottawa January 
23-27 to work with an Advisory Health 
Group to the Building Research Division of 
the National Research Council in regard to 
the National Building Code. While in 
Ottawa, Mr. Kay also participated in a 
general program of the Advisory Committee 
on Public Health Engineering and a con- 
ference of Provincial Sanitary engineers to 
discuss the implication of thermonuclear 
weapons on water sources and supplies. 

PRELIMINARY VITAL STATISTICS figures for 
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1955 indicate that accidental deaths still 
hold fourth place in Manitoba, following 
only deaths from heart disease, cancer and 
cardiovascular conditions affecting the 
nervous system. The preliminary figures ere 
summarized as follows: 


Rates expressed per 1,000 live births 
1955 1954 
20,014 20,018 
6,248 6,237 
Deaths 6,014 6,002 
Still-births 270 296 
Infant mortality rate 30 28 
Maternal mortality rate 0.6 0.4 
Infant deaths 540 569 
Maternal deaths 13 9 


Birth 
Marriages 


THe Bureau oF PusLic HEALTH EN- 
GINEERING is currently issuing technical 
literature on: the results of the research 
study on Manitoba water sources, treatment 
and standards; the report on the surveying, 
grading and zoning of the Red River in re- 
gard to pollution control; an additional 
phase on the recurrent study on rural sewage 
disposal. 

THIRTY-FOUR STUDENT NuRSES from the 
first year’s training course at Misericordia 
Hospital, visited the Department of Health 
and Public Welfare on January 13 for in- 
struction in the public health activities of 
the department. This is considered a regular 
part of the nurses’ training at this hospital 
and all directors of the department are co- 
operating. 


Ontario 

THE FOLLOWING physicians have recently 
been appointed Medical Officers of Health: 
Dr. V. A. Lehinant, Bancroft—for Chandos 
Twp., Hastings County; Dr. J. A. Knowles, 
Kirkfield—for Eldon Twp., Victoria County 
Dr. H. C. Smith, Blind River—for Elliott 
Lake Improvement District, Algoma County; 
Dr. A. R. Atkinson, Norwood—for Asphodel 
Twp., Peterborough County; Dr. R. W. 
Lindsay, Dundalk—for Dundalk Village, 
Grey County. 

THE FOLLOWING physicians are recent 
appointments to the medical staffs of Ontario 
Hospitals: Dr. S. J. Abelson, Ontario Hos- 
pital, Brockville; Dr. Charles Konyer, On- 
tario Hospital, New Toronto; Dr. M. D. 
Tuchtie and Dr. W. R. Cameron, Ontario 
Hospital, Toronto. 

THE SPEECH FROM THE THRONE delivered 
by the Lieutenant-Governor Louis O. Brei- 
thaupt at the opening session of the 25th 
Legislature, on January 31, included refer- 
ences to legislation involving the organiza- 
tion and olintahsteattion of hospitals, aimed 
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at strengthening the foundations upon which 
a national plan for hospital services may be 
developed. Measures relating to brucellosis 
control will be introduced. Establishment 
will be asked from the Legislature for the 
Ontario Water Resources Commission, giv- 
ing the Commission wide powers to enable 
it to make without delay a vigorous start on 
water and pollution problems. 

Reports will be presented by the Com- 
mittee on smoke control and air pollution. 
There will be new provisions for strengthen- 
ing the Province’s welfare program and to 
extend child welfare services to children in 
all Indian Reserves. 

Further progress in the functioning of the 
Metropolitan Government in the Toronto 
area includes the transfer of police services 
to the Metropolitan Corporation. The term 
for all councils in this area will be made two 
years with bi-annual assessments and other 
improvements. 

Canaba’s FIRST CLINIC for the treatment 
and rehabilitation of drug addicts was 
officially opened at the Mimico Reformatory 
on January 17. The new centre is under the 
direction of Dr. R. G. Bell, well-known To- 
ronto specialist in alcoholism, and Dr. F. H. 
Van Nostrand, Director of Neurology and 
Psychiatry for the Reform Institutions De- 
partment. Professional staff also consists of 
Dr. S. J. Holmes, psychiatric — 
plus a senior departmental psychologist, a 
junior psychologist and a social worker. 
There will also be four or five fellowship 
recipients qualifying for post-graduate de- 
grees. 

A REDUCTION OF 13.6% in traffic fatalities 
was achieved during the first two months 
of the highway safety drive in Ontario. 
These figures show a trend and indicate 
that death and injury can be halted. 


New Brunswick 
THe Honoraste J. F. McInerney, Chief 
Medical Officer, Dr. J. A. Melanson and 


Director of Health Planning Services, Dr. 
C. W. Kelly, were in Ottawa to participate 
in the Dominion-Provincial Health Confer- 
ence held from the 23rd to the 26th of 
January. 

IMPORTANT STAFF CHANGES in the New 
Brunswick Department of Health and Social 
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Services include Dr. G. E. Maddison as ~ 
Assistant Chief Medical Officer while at the ~ 
same time remaining as Director of Tuber- © 
culosis Control for the Province; Dr. C. W, ~ 
Kelly as Director of Health Planning Ser- 
vices, formerly Superintendent of Jordan 
Memorial Sanatorium; Dr. Rudolphe Leblane ~ 
as Superintendent of Jordan Memorial ~ 
Sanatorium, formerly at Vallee Lourdes © 
Sanatorium; Dr. E. Duguay, Regional 
Tuberculosis Consultant located at Bathurst, — 
formerly located at Jordan Memorial Sana- © 
torium. 

THE ANNUAL MEETING of District Medical — 
Health Officers and Directors of Divisions — 
took place in the Corporation Committee 
Room of the Legislative Library on De 
cember 15 and 16. d 

A NEw ListTING of Notifiable Diseases for 
New Brunswick became effective on January 
1, 1956. Copies of the new listing are to be 
distributed to all physicians through the 
New Brunswick Medical Society. 

AT A JANUARY MEETING of the Steering 
Committee of the newly — Pro- 
vincial Co-ordinating Body for Crippled 
Children, it was decided that a full time 
person would be employed to co-ordinate 
the use of funds raised by organizations in 
the Province to assist crippled children. 

Those on the steering committee include: 
Royden Horncastle, chairman and chairman 
of the Cerebral Palsy Foundation; Dr. 
Stephen Weyman; Fred Myles; Miss Marion 
Bate, director of the New Brunswick Junior 
Red Cross; A. B. McKinnon, Newcastle, re- 
presenting the Shriners; Ivan Bray, repre- 
senting mental health and cerebral palsy 
groups, and ex-officio, Dr. J. R. Mayers, 
Director of Maternal and Child Health for 
the Provincial Department. 

Mr. ALwyNn CAMERON, Provincial Sanitary 
Engineer with the Department, along with 
Mr. R. N. Colwell, Building Inspector for 
the City of Fredericton, attended a meeting 
of the Associate Committee on the National 
Building Code held in Ottawa on January 
16 and 17. Both Mr. Cameron and Mr. 
Colwell were chosen to be members of the 
Advisory Group on Health of this Com- 
mittee. 








